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(54) Semiconductor device and method of producing the same 

(57) A semiconductor device (1) and a method of 
producing the same are provided. The semiconductor 
device includes: a semiconductor chip (2); a resin pack- 
age (3) which seals the semiconductor chip; signal pas- 
sages which guide the signal terminals of the 
semiconductor chip outward from the resin package; a X 
grounding metal film (8) in contact with the bottom sur- 
face of the semiconductor chip; and a grounding pas- 
sage which is connected to the grounding metal ilm and 
guided outward from the resin package. 



FIG. 1A 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a semiconduc- 
tor device and a method of producing the same. 

2. Description of the Related Art 

[0002] In recent years, semiconductor devices have 
been becoming smaller and more highly integrated. 
Along with this trend, more and more wrong operations 
and unstable characteristics are seen in a semiconduc- 
tor device due to interference between regions having 
different functions. 

[0003] In view of this, there has been an increasing 
demand for semiconductors in which no interference is 
caused between regions having different functions. 
[0004] Figs. 1 1 A and 11 B are a sectional view and a 
perspective view of a conventional semiconductor 
device. A CSP (Chip Size Package) semiconductor 
device is shown in the figures. 

[0005] In a conventional semiconductor device 81 
shown in Rg. 1 1 A, a semiconductor chip 82 is sealed in 
a resin package 83. Signal terminals on the surface of 
the semiconductor chip 82 are electrically connected to 
mounting protrusions 85 protruding from the bottom 
surface of the resin package 83 by wires 84. 
[0006] The surfaces of the mounting protrusions are 
covered with metal films 86, and the bottom surface of 
the semiconductor chip 82 is coated with an insulating 
adhesive 89. 

[0007] As shown in Fig. 1 1 B, the semiconductor chip 
82 is situated in the center of the semiconductor device 
81 , and the metal films 86 (or the mounting protrusions 
85) are situated in the surrounding area of the semicon- 
ductor chip 82. The metal films 86 are connected to the 
signal terminals of the semiconductor chip 82 by the 
wires 84. 

[0008] The signal terminals of the semiconductor chip 
82 include terminals which input and output various sig- 
nals, and a grounding terminal which serves as a refer- 
ence potential. 

[0009] Since semiconductor devices have been 
becoming smaller and more highly integrated, regions 
having various functions exist in a small area. Fig. 12 is 
an enlarged sectional view of a part of the conventional 
semiconductor device, illustrating the problems in the 
prior art. 

[0010] The semiconductor device 81 shown in Fig. 12 
has a PLL (Phase Locked Loop) circuit, for instance. 
The semiconductor chip 82 contains a plurality of func- 
tional regions including a first functional region 90 and a 
second functional region 91 . The functional regions are 
formed with a semiconductor substrate 87 as a base, 
and are divided by isolators 92. 



[001 1 ] A wiring pattern 93 is formed on the surfaces of 
the first functional region 90 and the second functional 
region 91, and a part of the wiring pattern 93 is con- 
nected to a grounding terminal 94 which is a reference 
- potential. The grounding terminal 94 also serves to 
release small noise existing inside the semiconductor 
substrate 87, and is formed on one of the isolators 92. 
[0012] The bottom surface of the semiconductor chip 
82, i.e., the bottom surface of the semiconductor sub- 
10 strate 87, is coated with the insulating adhesive 89. 
[0013] Since the semiconductor device 81 is 
extremely small and highly integrated, the first func- 
tional region 90 and the second functional region 91 are 
disposed in an extremely small area, though they have 
is different functions. 

[0014] In the PLL circuit, frequency conversion is per- 
formed by a divider to generate a plurality of frequen- 
cies. For instance, the first functional region 90 operates 
on a frequency f 1 , while the second functional region 91 
20 operates on a different frequency f2. 

[0015] With such a structure, the frequency leaking 
from each region turns into noise that enters the neigh- 
boring functional region, as indicated by arrows in Fig. 
12. The noise often results in unstable characteristics or 
25 wrong operations. 

[001 6] The grounding terminal 94 disposed on the iso- 
lator 92 cannot release enough noise, because the first 
functional region 90 and the second functional region 91 
are too close to each other. It is possible to release all 
30 noise by forming a plurality of grounding terminals at 
short intervals, but such a measure is not suitable for 
the highly-integrated small-size semiconductor device. 

[MMARY HF THE INVENTION 

35 

[0017] A general object of the present invention is to 
provide a semiconductor device and a method of pro- 
ducing the same in which the above disadvantages can 
be eliminated. 

40 [001 8] A more specific object of the present invention 
is to provide a highly integrated small semiconductor 
device in which adverse influence due to interference 
between different functional regions are prevented to 
achieve stable operations. 

45 [001 9] The above objects of the present invention are 
achieved by a semiconductor device which includes: a 
semiconductor chip: a resin package which seals the 
semiconductor chip; signal passages which guide sig- 
nal terminals of the semiconductor chip outward from 

so the resin package; a grounding metal film in contact with 
a bottom surface of the semiconductor chip; and a 
grounding passage which is connected to the grounding 
metal film and is guided outward from the resin pack- 
age- .... . . 

55 [0020] In this structure, the grounding metal tilm is in 
contact with the bottom surface of the semiconductor 
chip, so that unnecessary electric signals in the semi- 
conductor chip are absorbed by the metal film and 
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released outward. Thus, wrong operations due to inter- 
ference between regions having different functions can 
be prevented. 

[0021 ] The resin package of the semiconductor device 
has a plurality of mounting protrusions covered with 5 
metal films. The metal films on the mounting protrusions 
and the signal terminal of the semiconductor chip are 
connected by conductive wires to form the signal pas- 
sages. 

[0022] In this structure, there is no need to employ 10 
lead terminals extending outward from the semiconduc- 
tor chip, and the mounting protrusions covered with the 
metal films serves as outer terminals immediately below 
the semiconductor chip. Thus, the semiconductor 
device can remain small in size, and unnecessary noise is 
in the semiconductor chip can be released to the out- 
side. 

[0023] The above objects of the present invention are 
also achieved by a method of producing a semiconduc- 
tor device in which a semiconductor chip is sealed in a 20 
resin package having a plurality of mounting protrusions 
so that signal terminals of the semiconductor chip are 
guided outward from the mounting protrusions. This 
method includes the steps of: attaching metal films onto 
the inner surfaces of concavities corresponding to the 25 
mounting protrusions, and to a semiconductor chip 
mounting surface surrounded by the concavities formed 
in a base; mounting the semiconductor chip onto the 
metal film surrounded by the concavities via a conduc- 
tive adhesive; electrically connecting the signal termi- 30 
nals of the semiconductor chip to the metal films on the 
inner surfaces of the concavities by conductive wires; 
sealing the semiconductor chip and the conductive 
wires with resin; and detaching the base from the metal 
films on the inner surfaces of the concavities and the ss 
semiconductor chip mounting surface. 
[0024] By this method, the grounding meta! film can 
be formed at the time of the formation of the metal films 
on the mounting protrusions as the outer signal termi- 
nals. Thus, unnecessary noise in the semiconductor 40 
chip can be removed without complicating the produc- 
tion procedures. 

[0025] The above and other objects and features of 
the present invention will become more apparent from 
the following description taken in conjunction with the 45 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] 50 

Figs. 1A and 1B are a sectional view and a bottom 
view of a semiconductor device of a first embodi- 
ment of the present invention; 

Figs. 2A to 2H are sectional views illustrating the 55 
production procedures of the first embodiment of 
the present invention; 

Fig. 3 is a sectional view of mounted semiconductor 



devices of the first embodiment of the present 
invention; 

Figs. 4A and 4B are a sectional view and a per- 
spective view of a semiconductor device of a sec- 
ond embodiment of the present invention; 
Figs. 5A to 5H are sectional views illustrating the 
production procedures of the second embodiment 
of the present invention; 

Fig. 6 is a partially enlarged view of the semicon- 
ductor device of the second embodiment of the 
present invention; 

Figs. 7A and 7B are a sectional view and a per- 
spective view of a semiconductor device of a third 
embodiment of the present invention; 
Figs. 8A and 8B are a sectional view and a per- 
spective view of a semiconductor device of a fourth 
embodiment of the present invention; 
Figs. 9A and 9B are a sectional view and a per- 
spective view of a semiconductor device of a fifth 
embodiment of the present invention; 
Figs. 1 0A and 10B are a sectional view and a per- 
spective view of a semiconductor device of a sixth 
embodiment of the present invention; 
Figs. 1 1A and 11 B are a sectional view and a per- 
spective view of a semiconductor device of the prior 
art; and 

Fig. 12 is a schematic sectional view showing prob- 
lems in the prior art. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0027] The following is a description of embodiments 
of the present invention, with reference to the accompa- 
nying drawings. 

[0028] A semiconductor device 1 of this embodiment 
is a CSP (Chip Size Package) having no lead terminals. 
As shown in Fig. 1 A, a resin package 3 is provided with 
mounting protrusions 5 and a grounding protrusion 7, 
and a semiconductor chip 2 is disposed inside the 
grounding protrusion 7. The mounting protrusions 5 and 
the grounding protrusion 7 are covered with metal films 
6 and a metal film 8, respectively. 
[0029] Signal terminals formed on the surface of the 
semiconductor chip 2 are electrically connected to the 
metal films 6 on the surfaces of the mounting protru- 
sions 5 of the resin package 3 by wires 4. 
[0030] The bottom surface of the semiconductor chip 
2 sealed in the grounding protrusion 7 of the resin pack- 
age 3 is electrically in contact with the metal film 8 by a 
conductive adhesive 9. 

[0031] As shown in the bottom view in Fig. 1B, the 
metal film 8 corresponding to the grounding protrusion 7 
is formed in the center of the semiconductor device 1. 
The metal films 6 corresponding to the mounting protru- 
sions 5 are formed around the metal film 8. The semi- 
conductor chip 2 is sealed in the resin package 3 as 
indicated by a dot-and-dash line in the metal film 8. 
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[0032] tn this embodiment, the semiconductor chip 2 
has a semiconductor substrate made of silicon, for 
instance, as a base. The conductive adhesive 9 on the 
bottom surface of the semiconductor chip 2 is silver 
paste. With this structure, a grounding passage from the 5 
semiconductor substrate is formed via the silver paste. 
[0033] Referring now to Figs. 2A to 2H t a method of 
producing the above semiconductor device will be 
described below. 

[0034] As shown in Fig. 2A, a resist 12 having a pre- i 
determined pattern is attached to the upper surface of a 
meta! plate made of copper, for instance. A resist covers 
the entire lower surface of the metal plate 1 1 . 
[0035] The exposed portions of the metal 1 1 are 
etched, with the resist 12 serving as a mask, so that i 
concavities 13a and 13b are formed as shown in Fig. 
2B. Here, a cover pattern may be formed on the resist 
12 depending on the adjustment of the speed of the 
etching, i.e., the area in which the etching is performed 
to form concavities having the same depth. i 
[0036] The concavities 13a and 13b formed by the 
etching are then plated, so that the metal films 6 and 8 
shown in Fig. 2C are formed. The metal films 6 and 8 
have a multi-layered structure to obtain adhesion and 
strength with a conductive material (soldering) used at 
the time of mounting. 

[0037] The resist 12 is then removed so that a lead 
frame shown in Fig. 2D is completed. 
[0038] As shown in Fig. 2E, The semiconductor chip 
2 is mounted on the metal film 8 in a position corre- 
sponding to the concavity 13b of the lead frame 14. 
Here, the conductive adhesive 9 made of silver paste is 
interposed between the metal film 8 and the semicon- 
ductor chip 2. The silver paste includes a dilution of 
epoxy or the like, which might cause a blur. This can be 
prevented by forming non-plated portions on the metal 
film pattern. By doing so. the resin of the resin package 
is brought into contact with the non-plated portions to 
prevent a blur. 

[0039] After the semiconductor chip 2 is mounted, the 
signal terminals on the surface of the semiconductor 
chip 2 and the metal films 6 corresponding to the con- 
cavities 13a are electrically connected by bonding the 
wires 4, as shown in Fig. 2F. 

[0040] The resin package 3 is then formed, as shown 
in Fig. 2G, by a sealing technique using a conventional 
metal mold. 

[0041] Finally, the metal plate 1 1 is removed by etch- 
ing, and the semiconductor device 1 is completed as 
shown in Fig. 2H. 

[0042] In the production method of this embodiment, 
individual semiconductor devices can be formed sepa- 
rately from each other, but it is more efficient to simulta- 
neously produce a plurality of semiconductor devices 
connecied to each other. The lead frame 14 shown in 
Fig. 2D is a matrix-type lead frame, and a plurality of 
semiconductor chips 2 are mounted on the lead frame 
14. After the resin sealing and the metal plate removal 



are carried out, the lead frame 14 is diced to simultane- 
ously produce the individual semiconductor devices 1 . 
[0043] Fig. 3 illustrates mounted semiconductor 
devices 1 produced by the above production method. 
[0044] The metal films 6 and 8 corresponding to the 
mounting protrusions 5 and the grounding protrusion 7 
of each of the semiconductor devices 1 are brought into 
contact with mounting regions 17 of a printed circuit 
board 15 via a conductive material. Thus, each semi- 
o conductor device 1 is mounted onto the printed circuit 
board 15. 

[0045] The mounting region 17, with which the metal 
film 8 on the grounding protrusion 7 is in contact, is 
grounded. Although the grounding is only schematically 

is shown in Fig. 3. the metal film 8 is actually grounded to 
a grounding portion via a wiring pattern formed on the 
surface of the printed circuit board 15. 
[0046] Each of the semiconductor chips 2 has various 
functional regions, and noise from each of the functional 

20 regions leaks to the semiconductor substrate. In the 
semiconductor device 1 of this embodiment, however, 
the noise leaking from the semiconductor chip 2 to the 
semiconductor substrate is transferred to the metal film 
8 of the grounding protrusion 7 via the conductive adhe- 

25 sive 9. Thus, adverse influence between the functional 
regions can be prevented. 

[0047] A grounding region having a large area is 
formed near the noise generating portion in the semi- 
conductor substrate. With this grounding region, the 

30 noise leaked from the various functional regions to the 
semiconductor substrate can be discharged prior to 
reaching the adjacent functional regions. Thus, wrong 
operations due to interference in the semiconductor 
device can be avoided to obtain stable characteristics. 

35 [0048] Referring now to Figs. 4A to 6, a second 
embodiment of the present invention will be described 
below. 

[0049] This embodiment is basically the same as the 
first embodiment, except that flat regions are formed for 

40 wire bonding of the terminals. 

[0050] As shown in Fig. 4A, a semiconductor chip 22 
is disposed inside a grounding protrusion 27 of a resin 
package 23 having mounting protrusions 25 and the 
grounding protrusion 27. Metal films 26 and 28 cover 

45 the surfaces and the neighborhood areas of the mount- 
ing protrusions 25 and the grounding protrusion 27, 
respectively The neighborhood areas of the metal f ilms 
26 and 28 are flat regions 26* and 28'. 
[0051 ] Signal terminals on the surface of the semicon- 

50 ductor chip 22 and the flat regions 26' of the metal films 
26 are electrically connected by wires 24. The bottom 
surface of the semiconductor chip 22 sealed in the 
grounding protrusion 27 of the resin package 23 is elec- 
trically brought into contact with the metal film 28 via a 

55 conductive adhesive 29. 

[0052] As shown in Fig. 4B, the metal film 28 corre- 
sponding to the grounding protrusion 27 is formed in the 
center of a semiconductor device 21, and the metal 
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films 26 corresponding to the mounting protrusions 25 
are formed in the surrounding area of the metal film 28. 
[0053] The flat regions 26* and 28* are formed in the 
neighborhood areas of the metal films 26 and 28, 
respectively. The flat regions 26' and 28' are used for s 
wire bonding, and the functions of them will be 
described later. 

[0054] As in the first embodiment, the semiconductor 
chip 22 of this embodiment has a semiconductor sub- 
strate made of silicon or the like as a base. The conduc- 10 
tive adhesive 22 on the bottom surface of the 
semiconductor chip 22 is silver paste. With this struc- 
ture, a grounding passage from the semiconductor sub- 
strate is formed via the silver paste. 

[0055] Referring now to Figs. 5A to 5H, a production 15 
method of this embodiment will be described below. 
[0056] As shown in Fig. 5A, a first resist 32 having a 
predetermined pattern is attached onto the surface of a 
metal plate 31 made of copper or the like. The entire 
bottom surface of the metal plate 31 is covered with a 20 
resist. 

[0057] With the first resist 32 serving as a mask, the 
exposed portions of the metal plate 31 are etched to 
form concavities 33a and 33b as shown in Fig. 5B. 
[0058] The inner surfaces of the concavities 33a and 25 
33b are then plated to form first metal films 26a and 28a 
as shown in Fig. 5C. 

[0059] The first resist 32 is then partially removed, or 
the first resist 32 is replaced with a resist having a differ- 
ent pattern, thereby forming a second resist 34 as 30 
shown in Fig. 5D. 

[0060] With the second resist 34 serving as a mask, 
the exposed portions are again plated to form second 
metal films 26b and 28b as shown in Fig. 5E. The neigh- 
borhood areas of the second films 26b and 28b are the 35 
flat regions described above with reference to Figs. 4A 
and 4B. 

[0061] As shown in Fig. 5F, the resist on the bottom 
surface and the second resist 34 are removed, thereby 
completing a lead frame 35. The semiconductor chip 22 40 
is then mounted on the metal film 28 corresponding to 
the concavity 33b of the lead frame 35 via the conduc- 
tive adhesive 29 made of silver paste. The signal termi- 
nals on the surface of the semiconductor chip 22 and 
the flat regions of the second metal films 26b corre- 45 
sponding to the concavities 13a are electrically con- 
nected by the wires 24. 

[0062] The resin package 23 is then formed by a con- 
ventional sealing technique using a metal mold, as 
shown in Fig. 5G. 50 
[0063] Finally, the metal plate 31 is removed by etch- 
ing, thereby completing the semiconductor device 21, 
as shown in Fig. 5H. 

[0064] In the production method of this embodiment, 
a plurality of semiconductor devices 21 are simultane- 55 
ously produced and then diced. 

[0065] As described above, the first metal films 26a 
and 28a, and the second metal films 26b and 28b, are 
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formed with the first resist 32 and the second resist 34 
serving as the masks in this embodiment. The second 
metal films 26b and 28b are provided with the respec- 
tive flat regions, and the wires 24 are connected to the 
flat regions. 

[0066] With this structure, wire bonding can be easily 
carried out, because it is easier to connect the wires to 
the flat regions outside the concavities 33a than to the 
metal films on the inner surfaces of the concavities 33a. 
[0067] More specifically, since each of the concavities 
33a is formed by etching a small portion of the metal 
plate 31 . it has a hemispherical shape without a flat sur- 
face. It is difficult to secure a wire to such a hemispher- 
ical surface, and therefore, it is necessary to form a 
conductive ball for connecting a wire in each of the con- 
cavities 33a in advance. 

[0068] In this embodiment, on the other hand, the 
wires 24 are connected to the flat regions of the second 
metal films 26b. electrically connected to the first metal 
films 26a on the inner surfaces of the concavities 33a. 
Thus, the wire bonding can be simpler and more accu- 
rate. 

[0069] The concavity 33b for mounting the semicon- 
ductor chip 22 is also provided with the second metal 
film 28b having a flat region. The second metal filmsv 
26b are wire-bonded to the second metal film 28b, so 
that even when the first metal film 28a in the concavity -. 
33b is not in electrical contact with the printed circuit., 
board, grounding can be carried out via the first metal;: 
films 26a in the concavities 33a. 

[0070] As shown in Fig. 4B, a wire 24a connects one 
of the flat regions 26* to the flat region 28'. Here, the 
metal film 26 connected to the wire 24a is originally 
formed as a grounding terminal. 

[0071 ] Fig. 6 is a partiaily enlarged view illustrating the 
structure of the metal films of the semiconductor device 
of the second embodiment. 

[0072] As shown in Fig. 6, each of the first metal films 
26a corresponding to the mounting protrusions 25 
(shown in Fig. 4 A) consists of a Au film 26a- 1 and a Pd 
film 26a-2, and each of the second metal films 26b is 
made of a Ni film 26b-1 and a Pd film 26b-2. The first 
metal films 28a and the second metal film 28b corre- 
sponding to the grounding protrusion 27 have the same 
multi-layered structure as the first metal films 26a and 
the second metal films 28a, respectively. 
[0073] The multi-layered structure is employed in this, 
embodiment for its conductivity, film strength, and bond-: 
ing ability. The Au films 26a-1 and 28a-1 of the first- 
metal layers 26a and 28a have excellent bonding ability, 
with a conductive material 37. On the other hand, the Nr 
films 26b-1 and 28b-1 of the second metal films 26b and 
28b have poor bonding ability with the conductive mate- 
rial 37. The Pd films 26a -2, 28a-2, 26b-2, and 28b-2 
adjust the conductivity in the metal films as a whole, and 
maintain the film strength. The Pd films also have good 
bonding ability with the wires. 

[0074] When mounting the semiconductor device 21 
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onto the printed wiring board 35. the contact surface 
must have excellent bonding ability with the conductive 
material 37 to obtain reliable mounting. This is the rea- 
son that the Au films 26a- 1 and 28a- 1 are employed. 
[0075] Meanwhile, a portion indicated by A in Fig. 6 is 
exposed, and this portion might be brought into contact 
with the conductive material 37 when mounting is car- 
ried out. If the portion A of the second metal films 26b 
and 28b is made of a material having excellent bonding 
ability with the conductive material 37, the conductive 
material 37 adheres to the portion A as indicated by a 
broken line in Fig. 6, and the neighboring metal films are 
short-circuited with each other. To prevent this, the Ni 
films 26b-1 and 28b-1 having poor bonding ability with 
the conductive material 37 are employed. 
[0076] The materials for the metal films mentioned 
above are mere examples. Other materials can be 
employed for the metal films, as long as the materials 
have the functions mentioned above. 
[0077] Figs. 7a and 7B are a sectional view and a per- 
spective view of a semiconductor device of a third 
embodiment of the present invention. 
[0078] A semiconductor device 41 of the third embod- 
iment has a semiconductor chip 42 included in a 
grounding protrusion 47 of a resin package 43, as 
shown in Fig. 7A. The resin package 43 is provided with 
mounting protrusions 45 and the grounding protrusion 
47. Metal films 46 and 48 cover the surfaces of the 
mounting protrusions 45 and the grounding protrusion 
47. 

[0079] Signal terminals on the surface of the semicon- 
ductor chip 42 and the metal films 46 on the mounting 
protrusions 45 are electrically connected by wires 44. 
[008O] The bottom surface of the semiconductor chip 
42 sealed in the grounding protrusions 47 of the resin 
package 43 is in electrical contact with the metal film 48 
via a conductive adhesive 49. 

[0081 ] As shown in Fig. 7B, the metal film 48 corre- 
sponding to the grounding protrusion 47 is formed in the 
center of the semiconductor device 41 , and the metal 
films 46 corresponding to the mounting protrusions 45 
are situated in the surrounding area of the metal film 48. 
One of the metal films 46 is connected to the metal film 
48 by a connecting portion 50. 

[0082] The connecting portion 50 directly connects 
the metal films 46 and 48 without wire bonding, so that 
the metal film 48 of the grounding protrusion 47 can be 
grounded via the metal film 46 in a case where the 
metal film 48 is not in electrical contact with the printed 
circuit board when mounting the semiconductor device 
41 onto the printed circuit board. 
[0083] The above structure can be achieved by 
changing the resist pattern, which determines the 
shapes of the concavities and the metal films. 
[0084] Figs. 8A and 8B are a sectional view and a per- 
spective view of a semiconductor device of a fourth 
embodiment of the present invention. 
[0085] A semiconductor device 51 of the fourth 



embodiment has a semiconductor chip 52 in the center 
of the resin package 53 provided with mounting protru- 
sions 55, as shown in Fig. 8A. Metal films 56 and 58 
cover the mounting protrusions 55 and the bottom sur- 
5 face of the semiconductor chip mounting surface, 
respectively. 

[0086] Signal terminals on the surface of the semicon- 
ductor chip 52 are electrically connected to the metal 
films 56 on the mounting protrusions 55 by wires 54. 
10 [0087] The bottom surface of the semiconductor chip 
52 sealed in the resin package 53 is in electrical contact 
with the metal film 58 via a conductive adhesive 59. 
[0088] As shown in Fig. 8B, the semiconductor chip 52 
is situated in on the metal film 58 having an outer 
15 periphery portion. The metal films 56 corresponding to 
the mounting protrusions 55 are situated in the sur- 
rounding area of the metal film 58. One of the metal 
films 56 (a grounding terminal) is electrically connected 
to the metal film 58 by a wire. 
20 [0089] Since the metal film 58 for grounding is not in 
contact with the printed circuit board in the semiconduc- 
tor device 51 of this embodiment, the metal film 58, 
which absorbs noise of the semiconductor chip 52, is 
connected to one of the metal films 56 by the wire. Thus, 
25 the noise is released through the metal film 56. 

[0090] Figs. 9A and 9B are a sectional view and a per- 
spective view of a semiconductor device of a fifth 
embodiment of the present invention. 
[0091] The fifth embodiment is a modification of the 
30 fourth embodiment. A semiconductor device 61 of this 
embodiment has a semiconductor chip 62 in the center 
of a resin package 63 provided with mounting protru- 
sions 65, as shown in Fig. 9A. Metal films 66 and 68 
cover the mounting protrusions 65 and the bottom sur- 
as face of the semiconductor chip mounting surface, 
respectively. 

[0092] Signal terminals on the surface of the semicon- 
ductor chip 62 and the metal films 66 on the mounting 
protrusions 65 are electrically connected by wires 64. 

40 [0093] The bottom surface of the semiconductor chip 
62 sealed in the resin package 63 is in electrical contact 
with the metal film 68 via a conductive adhesive 69. 
[0094] As shown in Fig. 9B, the semiconductor chip 62 
is situated on the metal film 68 having an outer periph- 

45 ery portion. The metal films 66 corresponding to the 
mounting protrusions 65 are situated in the surrounding 
area of the metal film 68. One of the metal films 66 is 
electrically connected to the metal film 68 by a connect- 
ing portion 70. 

so [0095] The connecting portion 70 serves as the wire 
in the fourth embodiment, and can be formed by chang- 
ing the resist pattern in the production process. 
[0096] Figs. 10A and 10B are a sectional view and a 
perspective view of a semiconductor device of a sixth 

55 embodiment of the present invention. 

[0097] A semiconductor device 71 of the sixth embod- 
iment has a semiconductor chip 72 in the center of a 
resin package 73 having mounting protrusions 75, as 
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shown in Fig. 10A. The mounting protrusions 75 are 
covered with metal films 76, and a metal plate 78 is bur- 
ied in a lower portion of the semiconductor device 72. 
[0098] Signal terminals on the surface of the semicon- 
ductor device 72 and the metal films 76 on the mounting 
protrusions 75 are electrically connected by wires 74. 
[0099] The bottom surface of the semiconductor chip 
72 sealed in the resin package 73 is in electrical contact 
with the metal plate 78 via a conductive adhesive 79. 
[0100] As shown in Fig. 10B, the semiconductor chip 
72 is situated on the metal plate 78 with an outer periph- 
ery portion, and the metal films 76 corresponding to the 
mounting protrusions 75 are situated in the surrounding 
area of the metal plate 78. One of the metal films 78 (a 
grounding terminal) is electrically connected to the 
metal plate 78 by a wire. 

[0101] In this embodiment, the grounding metal plate 
78 below the semiconductor chip 72 is not exposed 
from the surface of the semiconductor device 71 , but is 
buried in the resin package 73. Thus, the semiconduc- 
tor chip 72 is not adversely influenced by external noise. 
[0102] Although the present invention has been fully 
described by way of examples with reference to the 
accompanying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless otherwise such 
changes and modifications depart from the scope of the 
present invention, they should be construed as being 
included therein. 

[0103] The present application is based on Japanese 
priority application No. 10-183988, filed on June 30, 
1998, the entire contents of which are hereby incorpo- 
rated by reference. 

Claims 

1 . A semiconductor device comprising: 

a semiconductor chip; 

a resin package which seals the semiconductor 
chip; 

signal passages which guide signal terminals 
of the semiconductor chip outward from the 
resin package; 

a grounding metal film in contact with a bottom 
surface of the semiconductor chip; and 
a grounding passage connected to the ground- 
ing metal film and guided outward from the 
resin package. 

2. The semiconductor device according to claim 1, 
wherein a surface of the grounding metal film oppo- 
site to a surface thereof in contact with the bottom 
surface of the semiconductor chip is exposed from 
the resin package, thereby forming the grounding 
passage. 

3. The semiconductor device according to claim 1, 
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wherein the grounding metal film is connected to a 
terminal exposed outside the resin package by a 
conductive wire or a conductive film, thereby form- 
ing the grounding passage. 

5 

4. The semiconductor device according to claim 1, 
wherein: 

the resin package has a plurality of mounting 
10 protrusions covered with metal films on a 

mounting surface thereof; and 
the metal films covering the mounting protru- 
sions are connected to the signal terminals of 
the semiconductor chip by conductive wires, 
15 thereby forming the signal passages. 

5. The semiconductor device according to claim 4, 
wherein the metal films are disposed on inner sur- 
faces of the concavities and on flat regions in neigh- 

20 borhood areas of the concavities. 

6. The semiconductor device according to claim 4 or 
5, wherein 

25 the resin package is provided with a grounding 

protrusion in an area surrounded by the mount- -% 
ing protrusions on the mounting surface; and 
the grounding metal films in contact with the 
bottom surface of the semiconductor chip are 

30 exposed outside the resin package through the 

grounding protrusion. 

7. A method of producing a semiconductor device, in 
which a semiconductor chip is sealed in a resin 

35 package having a plurality of mounting protrusions 

on a mounting surface thereof, so that signal termi- 
nals of the semiconductor chip are guided outward 
from the mounting protrusions, 

40 the method comprising the steps of: 

attaching metal films to inner surfaces of con- 
cavities corresponding to the mounting protru- 
sions, and to a semiconductor chip mounting 
surface surrounded by the concavities formed 

45 in a base; 

mounting the semiconductor chip onto the 
metal film surrounded by the concavities via a 
conductive adhesive; 

electrically connecting the signal terminals of 
so the semiconductor chip to the metal films on . 

the inner surfaces of the concavities by con- 
ductive wires; 

sealing the semiconductor chip and the con- 
ductive wires with resin; and 
55 detaching the base from the metal films on the 

inner surfaces of the concavities and the semi- 
conductor chip mounting surface. 
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8. The method according to claim 7, wherein: 

a concavity for mounting the semiconductor 
chip is formed in the base in advance; 
a metal film is attached to an inner surface of 5 
the concavity for mounting the semiconductor 
chip, as the metal films are attached to the 
inner surfaces of the concavities corresponding 
to the mounting protrusions; and 
the semiconductor chip is mounted onto the 10 
meal film on the inner surface of the concavity 
for mounting the semiconductor chip via a con- 
ductive adhesive. 

9. The method according to claim 7 or 8, wherein: 15 

first metal films are attached to the inner sur- 
faces of the concavities corresponding to the 
mounting protrusions, with a first mask expos- 
ing the concavities: and 20 
second metal films are attached to the inner 
surfaces of the concavities corresponding to 
the mounting protrusions, with a second mask 
exposing the concavities and flat regions in 
neighboring areas of the concavities. 2t 
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FIG. 1A 




FIG. 1B 
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FIG. 4A 




FIG. 4B 
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FIG. 6 
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FIG. 7A 
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FIG. 7B 
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FIG. 8A 




FIG. 8B 
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FIG. 9A 
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FIG. 10A 
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(54) Semiconductor device and method of producing the same 



(57) A semiconductor device (1) and a method of 
producing the same are provided. The semiconductor 
device includes: a semiconductor chip (2); a resin pack- 
age (3) which seals the semiconductor chip; signal pas- 
sages which guide the signal terminals of the semicon- 
ductorchip outward from the resin package; a grounding 
metal film (8) in contact with the bottom surface of the 
semiconductor chip; and a grounding passage which is 
connected to the grounding metal ilm and guided out- 
ward from the resin package. 
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